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exfoliated GO dispersion. Following this, earlier dispersion was magnetically stirred for 1 h in order to achieve good electrostatic attachment between negatively charged GO and Ni 2+ ions. Subsequently, 2 mmol NH 4 VO 3 dissolved in 20 mL mixed solvent was added to earlier dispersion maintained at room temperature. Thereafter, 12 mmol urea was added to this and subjected to stirring for 30 min and reflexed in an oil-bath at ~140 °C for 6 h. After cooling down naturally, pH of the mixture was found to be ~9 and precipitate formed at the bottom of RB was filtered, washed several times with water/ethanol and dried at 60 °C for 12 h. Finally, brownish powdered product obtained in this manner was collected and referred as NV/NRGO2. In addition, two more samples were prepared in the same fashion by varying the amount of GO, named NV/NRGO1 (using 20 mg GO) and NV/NRGO3 (using 60 mg GO). The pure nickel vanadate (NV) was also fabricated in absence of GO following the similar procedure for comparing its electrochemical performance with earlier prepared hybrid samples. Further, NRGO, NV/RGO, NiO, and V 2 O 5 were also fabricated and the fabrication procedures are described below.
Preparation of NRGO
NRGO was prepared in a similar manner as Ni 3 V 2 O 8 /NRGO hybrids in absence of nickel and vanadium sources and keeping all other reaction parameters unchanged.
Preparation of Ni 3 V 2 O 8 /RGO hybrid
Ni 3 V 2 O 8 /RGO (NV/RGO) hybrid was fabricated in the same fashion as described for NV/NRGO2 in absence of urea and other parameters remained unaltered. The pH of the final reaction mixture was adjusted to 9 by dropwise addition of 0.5 (M) NaOH before subjecting to reflux.
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Preparation of NiO
5 mmol NiCl 2 .6H 2 O dissolved in 60 mL mixed solvent (water/Ethylene glycol:1/1) in a 250 mL RB and 12 mmol urea was dissolved in another 20 mL mixed solvent. Subsequently, both these two solutions were mixed together and refluxed in an oil-bath at ~140 °C for 6 h.
Thereafter, the reaction mixture was cooled naturally to room temperature and the light green colored precipitate was filtered, washed and dried at 60 °C for 12 h. Further, the precipitate was calcined at 400 °C for 2 h in air and final black colored powdered product was collected.
Preparation of V 2 O 5
In order to prepare V 2 O 5 , 5 mmol NH 4 VO 3 dissolved in 80 mL mixed solvent (water/Ethylene glycol:1/1) at 80 °C and a pale yellow colored solution was obtained.
Subsequently, 12 mmol urea was added to the above solution and the final solution was refluxed at 140 °C for 12 h. Then the reaction mixture was cooled down to room temperature and precipitate formed at boot was filtered, washed and dried at 60 °C. The dried product was calcined at 500 °C for 2 h in a muffle furnace in air atmosphere and golden yellow colored powders were collected as the final product.
Characterization Techniques
X-ray diffraction (XRD) of the samples were carried out on Bruker D8 Advance with Cu Kα radiation in the scan ranges of 2θ = 10°-70°. Thermogravimetric analysis was performed on a Q20 thermogravimetric analyzer (TA Instruments) in the temperature range of 30-800 °C at a heating rate of 10 °C min -1 in air atmosphere. Carl-Zeiss MERLIN field emission scanning electron microscopy (FESEM), FEI-TECNAI-G2 Transmission electron microscopy (TEM) and JEOL JEM-2100F scanning transmission electron microscopy (STEM) equipped with energy dispersive X-ray spectroscopy (EDX) were employed to identify the morphology, microstructure, and elemental composition of the prepared samples. Inductively coupled plasma mass spectrometry was conducted using an iCAP Q ICP-MS (Thermo Scientific).
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Raman analyses were carried out in an Optical Microscope BX41 (Olympus, Japan) T64000
(Jobin Yvon Horiba, France) spectrometer equipped with argon-krypton mixed ion gas laser 2018 RM (Spectra Physics, USA) at an excitation wavelength of 514.5 nm in the frequency range of 200-2000 cm -1 . X-ray photoelectron spectroscopy (XPS) of the samples were examined using PHI 5000 Versa Probe II (ULVAC-PHI, INC, Japan) coupled with a microfocused (100 μm, 25 W, 15 kV) monochromatic Al Kα source (hν = 1486.6 eV).
Electrochemical characterization
The working electrode (~1.0 cm 2 ) is prepared by coating slurry on a Ni-foil (NF). For this purpose, NF was initially cleaned using 6 M HCl, water, and ethanol while subjecting it to sonication for 10 min and dried at 60  C for 15 min in vacuum oven. 
Calibration of SCE and conversion to RHE
The calibration of SCE (CHI150) with respect to RHE was performed in H 2 -saturated 1.0 M KOH electrolyte using two Pt-wires as working and counter electrodes. LSV was run at a scan rate of 5 mV s -1 and the potential at zero current is considered as the thermodynamic potential for the hydrogen electrode reactions (Fig. S1 ). It is noted that, H 2 purging was continued throughout the measurement. Thus, in 1.0 M KOH, . Figure S1 . Calibration of SCE with respect to RHE. Figure S2 . FTIR spectrum of graphene oxide (GO).
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Thermogravimetric analysis
Thermal stability behaviour of NV and composition of NV/NRGO hybrid samples has been investigated by thermogravimetric analysis (air) in the temperature range of 30-800 C and the corresponding findings are displayed in Figure S3 . All the samples underwent an initial weight loss upto ~230 C, owing to the expulsion of interlayer/adsorbed water molecules. 2, 3 It is noted that NV sample attain stability above ~400 C and ~84.7 % of its initial amount remains at 800 C. In contrast, hybrid samples showed further sharp weight loss above ~450
C and followed the order: NV/NRGO1 < NV/NRGO2 < NV/NRGO3. In view of this, reduced graphene oxide undergoes bulk pyrolysis of carbon skeleton at 400 C and nearly complete decomposition was observed above 500 C in the previous reports. 4 Accordingly, amount of NRGO present in NV/NRGO1, NV/NRGO2, and NV/NRGO3 hybrids were calculated by considering the fact that entire NRGO has completely pyrolysed (weight loss ~100%) above 500 C and found to be ~3.3, 5.6, and 6.6 wt.%, respectively. Q dl and R ct : Constant phase element of double layer capacitor and charge transfer resistance at the catalyst-electrolyte interface respectively.
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Electrochemical active surface area (ECSA) calculation
The dependency of CV on scan rate (10-100 mV sec -1 ) of all samples is displayed in Figure   S10 . Subsequently, charging current (i c ) was plotted against scan rate () at the potential corresponding to 0.156 V (Fig. S11a) and related to the following equation: 7 The slope of the linear plots corresponds to electrochemical double layer capacitance (C dl ) and related to electrochemical active surface area (ECSA) as: 8, 9 where C s is the specific double-layer capacitance of a smooth catalyst surface and considered as 0.04 mF cm -2 for all the prepared catalysts. 
